Primary hypoparathyroidism and consequent hypocalcaemia in the absence of iatrogenic cause are a rare entity. Serum ionised calcium concentrations < 0.50 mmol l −1 are more frequently associated with life-threatening complications and constitute a medical emergency that necessitates intravenous calcium therapy. The anaesthesiologist should carefully look for the effects of hypocalcaemia on the heart, circulation, muscle power and blood coagulation. We report perioperative management of a case of hypoparathyroidism and associated hypocalcaemia posted for lumbar discectomy in prone position and its anaesthetic implications.
INTRODUCTION
Primary hypoparathyroidism is the absence or destruction of parathyroid tissue that causes a deficiency in parathyroid hormone (PTH) with consequent decreased blood levels of calcium (hypocalcaemia) and increased levels of blood phosphorus (hyperphosphatemia). The symptoms of hypoparathyroidism are synonymous with hypocalcaemia and can range from quite mild (tingling in the hands, fingers, and around the mouth) to more severe forms of muscle cramps leading all the way to tetany and convulsions. [1, 2] Calcium has several main functions in human body including: (1) Providing the electrical energy for nervous system, (2) providing the electrical energy for muscle Department of Anaesthesiology, Meditrina Institute of Medical Sciences, Nagpur, Maharashtra, India and atenolol 25 mg combination) to which losartan potassium 50 mg was added on admission. Neurological examinations revealed no signs of cerebellar or extrapyramidal dysfunction. Both the lower limbs showed severe numbness suggestive of neurogenic claudication. In pre-anaesthesia check-up, systemic examination revealed stable haemodynamics with pulse rate of 78/min and non-invasive blood pressure (NIBP) of 142/88 mmHg. There were no signs of congestive cardiac failure. Previous surgical/anaesthetic history was negative for any thyroid, parathyroid or any other head and neck surgery except uneventful surgery for hydrocele and bilateral cataract in last 15 years. There was no significant contributory family history.
The laboratory data showed mild anaemia with haemoglobin of 11.2 g/dl, severe hypocalcaemia serum ionic calcium 0.56 mmol/L, hyperphosphatemia 6.0 mg/dl (2.3-4.7 mg/dl), normal magnesium 1.53 mEq/L (1.3-2.5), Na 143 mEq/L, K 3.9 mEq/L and alkaline phosphatase 237.9. The total protein 7.0 g/dl, albumin 4.2, globulin 2.8 and A/G ratio 1.5. Blood urea nitrogen 40.4 mg/dl and creatinine 1.29 mg/dl were also unremarkable.
Pre-operatively, a day prior to scheduled operative procedure, the patient was started with calcium gluconate infusion of 90 mg/h (~1 mg/kg/h) for 10 h. The serum ionic calcium value repeated in the morning of surgery was 0.88. We decided to continue calcium gluconate infusion of 54 mg/h (~0.5 mg/kg/h) in the intraoperative period as well. Morning dose of losartan potassium was omitted and single dose of tab. Chlorothiazide 25 mg was given orally with sips of water. Immediate pre-operative electrocardiogram (ECG) was unremarkable with QTc of 0.42. The other biochemical profile was within normal limits and vitals were stable.
In the operative room, all standard monitors (ECG, NIBP, pulse oximetry) were applied. Right upper limb radial artery cannulation was done with 20 G arterial cannula after local skin infiltration. Pre-medication was given with 2 mg midazolam, 1 mcg/kg fentanyl and 8 mg ondansetron. Induction of anaesthesia was done with 120 mg of propofol and after confirmation of easy mask ventilation muscle relaxation was provided with atracurium 40 mg. The trachea was intubated in first attempt with flexometallic (armoured) endotracheal tube no 8.5 with the help of a bougie; glottis visualisation being Cormack-Lehane grade 3.
Anaesthesia was maintained with oxygen-nitroussevoflurane-atracurium combination titrated to maintain 1 minimum alveolar concentration and adequate muscle relaxation. The surgery lasted 2 h and rest of the intraoperative period remained uneventful. Total atracurium used was 70 mg that was reversed satisfactorily at the end of the procedure by 4.0 mg of neostigmine and 0.8 mg of glycopyrrolate. Arterial blood gas (ABG) and electrolytes done intraoperatively showed mild respiratory acidosis (PCO 2 -48) and ionic calcium of 0.93. Other ABG parameters, sodium, potassium, magnesium were within normal limits.
Assessment of reversal from neuromuscular blockers was done clinically (sustained head lift for more than 5 s). Once the patient regained complete sensorium and adequate muscle power, trachea was extubated. The patient was shifted to intensive care unit for post-operative management. Calcium gluconate infusion of 0.5 mg/kg/h was continued into the post-operative period for 6 h. The patient was allowed oral feed at the end of 4 h post-extubation and received regular oral calcium dose (1000mg Calcium/day).
Ionic calcium values at the end of 12, 24 and 36 h post-operative period were 0.90, 0.92 and 0.88 mmol/L respectively. The patient was discharged uneventfully on third post-operative day on oral calcium and antihypertensive drugs. He was advised regular follow-up with endocrinologist, neurosurgeon and anaesthesiologist for any post-operative concerns.
DISCUSSION
Primary hypoparathyroidism and consequent hypocalcaemia in the absence of iatrogenic cause presenting for surgical procedure is a rare entity as found in our case. The most common cause of hypoparathyroidism is loss of parathyroid tissue following thyroid or parathyroid surgery. [3] Varied clinical findings accompanied by hypoparathyroidism and hypocalcaemia were observed in our case. Low PTH levels result in excessive urinary calcium losses, decreased bone remodelling, and reduced intestinal calcium absorption leading to hypocalcaemia. [2, 4] Rarely, PTH resistance in the form of pseudohypoparathyroidism can produce a similar physiologic profile and should be considered in the presence of an elevated serum PTH level. [5] Autoimmune hypoparathyroidism and genetic mutations can also lead to hypoparathyroidism and hypocalcaemia.
Various symptoms of hypocalcaemia that include paraesthesia, muscle spasms, cramps, tetany, circumoral numbness, and seizures [1, 4, 6] were very well documented in this patient. Other clinical signs of hypocalcaemia are clumsiness; convulsions; laryngeal stridor; depression; muscle stiffness; parkinsonism; Chvostek's sign; dry scaly skin, brittle nails, and coarse hair; prolonged QT intervals; soft tissue calcifications; and Trousseau's sign. [7] It is essential to ask about family history of hypocalcaemia as this can indicate a genetic cause for the hypoparathyroidism. Growth or mental retardation, congenital anomalies, or hearing loss may suggest the presence of a genetic abnormality. [6] On physical examination, look for neck scarring, as patients might not recall remote neck surgery. Chvostek and Trousseau signs can be elicited in patients with hypocalcaemia. Chvostek sign is the twitching of the upper lip with tapping on the cheek 2 cm anterior to the earlobe, below the zygomatic process overlying the facial nerve. [8] Trousseau sign (a more reliable sign present in 94% of hypocalcaemic individuals and only 1-4% of healthy people) is the presence of carpopedal spasm observed following application of an inflated BP cuff over systolic pressure for 3 min in hypocalcaemic patients. [8] Mild degrees of hypocalcaemia with ionised calcium > 0.8 mmol/L are usually asymptomatic and seldom require treatment. In more severe hypocalcaemia, it is more likely that the patient will experience hypocalcaemia-induced symptoms and therefore replacement therapy is appropriate. Serum ionised calcium concentrations < 0.50 mmol/L are more frequently associated with life-threatening complications and constitute a medical emergency that necessitates intravenous calcium therapy. Initial therapy in adults consists of correction of any coexisting respiratory or metabolic alkalosis and the administration of a calcium bolus (100-200 mg of elemental calcium over 10 min), followed by a maintenance infusion of 1-2 mg/kg/h of elemental calcium. The serum calcium level usually returns to normal in 6-12 h with this regimen. Thereafter, the maintenance rate may need to be decreased to 0.3-0.5 mg/kg/h. [1] Intraoperative metabolic derangements such as alkalosis resulting from hyperventilation can precipitate hypocalcaemia by causing calcium to bind to albumin, thereby lowering the ionised calcium concentration. [9] We tried to avoid alkalosis by keeping EtCO 2 values on higher side of around 40 (PCO 2 -44 mmHg at the end of procedure). Thiazide diuretics may help in hypocalcaemia by decreasing urinary calcium excretion by increasing distal renal tubular calcium reabsorption. [1, 6] Magnesium deficiency or alkalosis should be corrected if present. [1, 6, 10] Acutely, magnesium supplementation therapy will not elevate serum PTH or calcium, as peripheral PTH resistance can last for several days. [11] Calcium plays a central role in synaptic and neuromuscular transmission through changes in transmembrane calcium flux at the neuromuscular junction. The action of muscle relaxants may be prolonged and smaller doses may be required, with further increments administered in response to the results of neuromuscular monitoring which is highly desirable in patients of hypocalcaemia. Hypocalcaemia may present as laryngospasm in the immediate post-operative phase, particularly after neck surgery, and may require re-intubation of the trachea [5] which can be resolved with calcium repletion. [12] 
CONCLUSION
The calcium ion has a very important role to play in physiological processes involved during the conduct of anaesthesia. The anaesthesiologist should carefully look for the effects of hypocalcaemia on the heart, circulation, muscle power and blood coagulation. Adequate pre-operative assessment and appropriate treatment, if required, is essential before elective surgery.
If anaesthesia has to be administered when hypocalcaemia exists, particular attention must be paid to the potential additive effects of various anaesthetic agents, in particular the volatile anaesthetics, the action of muscle relaxants may be prolonged and smaller doses may be required and appropriate calcium replacement may attenuate such responses. [5] Finally, perioperative management of patients with hypocalcaemia requires careful understanding of the calcium physiology and metabolism, the ways that it influences our perioperative management, plan for the special needs of this population and lastly careful titration of various drugs and close monitoring of patient is essential.
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